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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently compress and 
store the data quantity of an incoming melody in a 
memory, and to start the reproduction of the incoming 
melody immediately after call incoming. 
SOLUTION: This performance information recording 
device for decoding compressed information prepared by 
a primary code generating means for generating primary 
codes arranged in an independent area by separating the 
performance information of a piece of music and a 
secondary code generating means 102 for compressing 
the information in each area of the primary codes 
generated by the primary code generating means is 
provided with a primary code decoding means 101 for 
decoding the primary codes, a secondary code decoding 
means 103 for decoding secondary codes, and an 
information storing means 105 for recording the 
compressed information. The compressed information 
corresponding to a preliminarily designated piece of 
music among the compressed information recorded in 
the information storing means 105 is converted into configurations decoded by the secondary 
code decoding means 103, and recorded in the information storing means 105. 
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1 

■ bfcl»:«F-»«:fert-*-6 HJc«F#^*#at, MCI 
Sc«F»£j*#afc: J: »9 l 

mmmttm^-t % z t # -e # 6 **it«E»ss w-** 1 * 

8WEl»:«F»*ra»i-S lmatflkt, ituE2& 
W*4r«*i-5 2»:«F»tt#^«fc % ffiEEttfft #£E 
SrstiWREfft^ai: Sr^T L N ?i&E««E«^aKEfi 

lLfci*»tirt«t* t«*a^ trfsi 

IMEl i*WWK##at, 8MB2#c 

2 ft«F*«##«i:, «WB£E*t*#«rffi 
•1-£*«E*^ai:Sr*U BfrE««E«*aKE» 

LTB(ri5«*IB1ft^a{ci5»-r ^ta^ 
WttEfigSK. 

9c«F#^*^a^ J: 9 £fifc£ix;fc l ft«F#©#«*ol» 
* £EE*g-r 5 2 2fc«F#£/*#a tCioTM^ ftfcfiE 
IBflt «Sr**i- 6 r £: s^ifflf #E«M£«fc:*5^ 

me i i*«F#«#*a^, mm 2#c 

2 *w*a-»#ai:, mesiBfli*«rc 
»^6«*E«^a£&;fru wiB««i5fi*a^ia«ft 

fc#j£+SMEffi*t*«ra\ «flB2ft«F*a#*a^J: 
oT«#*tb^««^«aiLrWIEffif«IBlt^a^i&!lP 

■ Lfcl W»«tltt5 1 »fif»t**fti, MCI 
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2 

#c«F-S§-£/a^afc J: 9 £ *tfc 1 ftW#©#«*©«f 
IB Wtt Sr«-g-f - 5 i i: -C # 5 ttUffi *Eft3£« fc*5 v > 
«rlEHk«F#Srtt#i-* l«c«F#a##afc, ME2& 
»i-5ffif«|E«¥ai«:#L, ME««E*#afcE» 

70 LTl!(rE*«E«*a^iiiP triE^t6 r £ ^#m^r 
1-***1<f«E»3e«o 

4 fcE«fccoSt#tit«E»a£« e 

20 mmxm-rz t ^mt-r^m^m i 5 <&v^na» 

-o^E«60»**«E»361to 

tti i: 7 y - ^ <i i co»36-e*i- r ^ ^ 

-TSBI l 7!;M 6 ov^rttd^-ojcE*©** 
tt^E^SMo 
[»3ft*8] WEl*ff*4rt¥afi, S(fE*««*rS 

30 1 7!;M 7 ©vvf o^E«^«*« «Eft3S 

go 

l M4 t^v^ ^-otcE*feco^tf#i±^ 
l] a»©*ft©j»**«S:Et*prilB-e, K 

WE*&j6*Cfe»^bfc»*1»««^©g|6ftoi»*1||# 
Mo 

50 tb^-o^E«©**fll«E«»«Sr*fll*fcttrixi: 
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'mt-tzm&m 1 9 ov^rtbd^— o^ia«fl5**« 

•EMtt. 

[0 0 0 1 ] 

5 awwiMiEaasaatwiHiMiof 5 - * * arm*-*- % 

[0 0 0 2] 

[t£*<aftfl?] — jR^, MIDI (Musical Instrumen 
t Digital Interface) t*— 5 ^5££ L 
T. ^^^-KMIDI7r^ ©T, SMF£^ 
5) dSiK<ffiv^fejx. rosMF-eraiKl 1 9{Ztf1t£ V 

Km*<D$m i $m.fc7 £ fr? (a) ^^^^^-<yh^2 

t*y- h^-^co^^-^^, we (y-N^-w<) ^ 
tf>»S Hn^t^) ft r 

[0 0 0 3] rtb^P^p^. MlM^fff^ofVt* 
tt, «Bas#«Lfc£: #(^»« Lfc r *Sr#«y 

-5 PI 9 # < 7 r >f /uSrlH«i"5 r <b dS** <b*x 
[0 0 04] x^r* h9©ri/^/Vr- 

it^LZ (Lempel-Zif) jfe&s»ttJ[£<tt/B S*u LZ 

^t&mm\^xi£mirz><DX\ x^-^<o^<Dmh^ 

Rom— — >-S3&sftv^#^^JE*g^ s Bi< ft 
[0 0 0 5] -tr-e, *fflSAtt, #fH^9- 16 16 



(3) ^1 2 0 0 2- 9 1 4 3 6 

«t-ettsmi"5«t *Jftf»**B£, ss 

U #tt«**n«i4ttSc Lfc«#KKB Lfc l 
SrifiltS l t , MI2 1 *«F#*j**« 

ic i 9 S nfc l L zjfetcJ: 

«*WSLfc D 

[0006] r 1 2k«p#&**a* s , #*f 

5 £ frx ^ 3 r t tttfrlMMSoff * l v ^tt«-c*> 
[0007] ^^t. i *«F-»*rt*«*«. 4*fi^aa^ 

totewtmx v > s««ra56^5fi < ft 5 «fc 5 t-sae-f- 5 r 

[0 0 0 8] 

i ^~K#f<o*— tf^l^W hJ: ^^[>^d— K-T -5 r & 

o-KUc7r^ ^ r /HM X(7)^ft^ y y — 

ft»tn^ftbft< ft^o CH©ttiStttJ.-1f3flsa6 

3yt p a-^*i^y7 ^x7^ffl^T77^^8f 

t5o ^«tt#«y P7^77^/^7t- 

50 h <h IT SMF U^y^KMIDI77-f^) ^ffl 
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* coy y << < ^oTU5MpM^ 

Lr»*£ftrv^5 0 

[0 0 0 9] <^rr% i«HBJI*^|5Lfc < t 5*^r>f ^ 

C PUtc J; or ^K*ilg©«t 5 ^HJBIteaSrff 3 K S 
4LJ:3 ^i-^7r^/^^r^«P«L*l-^o^v^PSi9 

frm\<^k\z£V. «fi&»«Lra>fe»«*n7*>r0> 
[0 0 10] *«WttJi1Ett*OlH«jam«*., 

r\ w»#«isftif«>*is»*«)rt«-^«^*y- 

[0011] 

■ Lfcl 5 l»tfJ#£ja^ai:* ffilBl 

2fe«F#**^Sk^ X. r> aztit Stilt l »c«F-S-^#«*^« 

mzi±m-r z> 2 *«F***^a tiaot^s tits 

r. W1El»c«F#Sra»i-S lftfftaffSi:, WE 

J: o r «# £ ftfc««l::£* IT jKfEflf «E«^afc 
E»-*"* r t *r«M»fct-**«« «E**« 

[0 0 12] *ft©»*«[**:'>ft< ifcWSfl) 

^IBgbfc l«kW#«r**-rs Uk«F#£f**a£> mi 
IE l ftW^^Stc J; !9 £|S £ ftfc 1 #c^F-S§-z>*«« 

oftft £j±*i-r 5 2 #cf^£/£^a fc k «£ o r ft*/* ^ ft 

/tffiiB««*rtt#1-5 riiST# *tt*tiMRE«MSflfc 

«HE2*«F#*a[#1-S2»:«F»a[»#ai:, itufE/Effi 
tiM*E»+3W«E«^a£4r^rU lfflE«*E*# 

[0013] ss^ *fto»*flM8*^* < t h^mn 
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IE 1 »tfj*£fifc*afc J: »9 £/8 S ftfc l 

cotf ft %J± m~T Z> 2 *«F»4*#« i K: J: o Tffr* S ft 

£>v^r. fflrEU5c«F#*«#i-5i»«F#«##a^, 
ra«*E»i-5««E«^a£§r^u «ris«#iE«# 

afcE«*£ftfcMEEE»*«©5^ fc^^^C^^^^ 
;o ftt«ft^»l£-t-5SfrEflE3BS1f«tt. liftE 2 

«J:o r £ ftfc««tK:*Jfc br ftuEff ftfEtS^ 

a k iiJbp l r E*r ft ie&se 

fflttKEfBLfc l fc«F#«r^*-*-5 1 &«F»5ya#a 
WEi»:W#^*#a«J:J:[9*j*Sftfci»:«F#^ 

#®«offift £i±if -r 5 2 »c«F#**#a tiao r w 
20 j&z ft t j±mm ft ak#w ft e« 

at. «rE2ft«p#sra#-t-52»c«F#a^at, m 

Eff*W«%E«r5«*E«^atS:*rL, mjfelSft 
E«#a^E»$fttffirEffi«S«f«o5*>. fco^Ctf) 
»£*ftfc**tc»ffi;-rs«rEffi«l««tt. milE«#tf 
brWEflMBEft^a^itip Lrts^-r 
8rt*#«t-rs mmmmmmmm * mm-r z> B 
[0015] tfcin, «te 1 *«F#^«*an. 

[0 0 16] «tElft»#4«fStt, **«F© 

s^wa^^ft^ffiri-msut^oas^ofRffi^o 
r-«^HjR^aor»fflLt»«t*iB^»s^» 

i*ft^-o^E«^***«E»K«Sr»«-r8o 
[0017] 3E^ % ffjfE l *«F*^*#att, 4#^co^ 

o r n ta l fctfi t iio^ 7 * - ^ it t ©aiT*t 

r t Sr#«t i-aat*S l 7!;^ 6 (OV^ft^ — ^«E«c 

<o«*««E»»«*»tt-rso 

[0018] M^^t. fflEiR»ftdt*aii, tuts 
#«**rSBE«*tc*5V^r h 7 y ^ ffi^EB Lf: r. i: 
W»t-rs»*3S l 7^3i 7 ov^-fftd^-ojcE«<o«H 
«*E«36« 

[0 0 19] *t3E*-. «FE 1 ft«F#*rt^afi. tulE 
9 (D&W&UT V ^ S««lRU6dSie < * 5 J; 
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[0 0 2 0] «TIE 1 

[0 0 2 1] JEm, ««c©^fto»^«««rfB«priiB 

[0 0 2 2] JE^^fc, mfiH»**«^*|g#fs^^S 

[0 0 2 3] £fcM^, *ME2&##ttLZifc«:JB^5 
[0 0 2 4] 

mm^mm^nm) sit. m^lt^^i 

Miico-M^/Wn^^i, H2I4B1«)1» 

Sr^-J-BMUH* H 4 I2B 2 ©«fiff f a©ftlS:»fl t « 
^^tb^y— hf— ^/wSr^-f-RWH. HI 6 i4H! 2 cofi? 

H 9 ttB 2 - h A«F*4rt¥ftl: J: 9 4rt 
K mi l ttg 2 a 3 y fff 4«f S 

— h^>^f?-9-«r^i-|».Wia, B13H|2^P 

*tRiB, Bl4tt8 2©3yhP-7fft4«?8 
fc,fc 9*dtStt5 3^ hn — 7«F#Sr*i"KWia. mi 

.eii***^**^^^ h^o^^*r^»WH, HI 
l 7 fill l 6(Ojg|*>f'<>' h^D^^^M^tRS 

nk bi 8ttH2©»»E«*ajwj:!9afe-<#*e>ixfe 
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ft v MR* t»»«H6 ft SMl-iS * 

«^J:S«*©*fift*r*-f»Wia, B2 3li, 
J:S«S*Sg«(7>3%, l»c«F#^fc2»c«F-»{t: i bSHft 

[0 0 2 5] jfci\ A^jf-^ 7 ltt— ^J^r tti 7 % d 
19^tJ:5ftSMFffc^ SMF©7i— 7 7 f 

teA^-fA, y-Ft^ro^pvr^f 

-O- H *r ry — h^^-<-<^ hj £P^-£ 0 *fc ry — 
h^W-O-H i: ry — h^-^^-<v H Sr^^r 

20 [0 0 2 6] ilCio^T, SMF7^ *y h^OA^J 

7^' * 1 14 1 &W#£ySc#» 2 J: «9 ft «f S *U ^ft < 

tt2#W»3ya^«4fcJ: «9 LZfttfBB*^ 2^ 
f5^SSii5 0 ft**, r(OJ;3Ml^ti^f~^ 
fjS 2 0 2 8 JC» L < ^-tmW^m^ iHZ ffi-e 

30 [0 0 2 7] l*«F#^*#a2W:«A.tfia2^»U< 

h A^t-^, ^yFn-7ASf, fa ->a >?3F-§\ 
#o 6 mm<V 1 ftJE«W#*s«F#E«#® 1 9^J; | 5t 

[0 0 2 8] 3 L =.*/l'&t&^gt 1 1 TilSMF 1 CO 1 h 

7^l:«ift^W^yF^tLt^§» 

rv^s^t^fix i F^^^^^cift^^^o 
50 /mf««r*A/«fco-e*S*s, r^J:5^h77^»»l 



-5- 



9 

[0 0 2 9] ffitir^gt 1 2 -ef31l4 ^^-TMS^TV\ 
h y v^%\zM 5 tc^i-J: 5 fry — 6 d 

si) , M>fr^h7 v?(D9tm*mmti,tc'('< 

-<>h£r ry— h^W^V hj , ry — h^-y-^^o 

[0 0 3 0] ^tt, ry — b^-^-f-<^ hj c^^lc 

^O^S) i:-<a^^ (^^££) 
s/^S3->S4) % ry — h^^^v h j co^^icite 

Ufs//S5->S6) 0 r^>h 
c^^^-^ till 6 ^^"T J: 5^=2>- hu 

[0031] y — h^r— 7*^nm5i^-t£? 

WM^M-<fc^cZ)-Cfe^ 0 £fc, ry— h^wo- 
hj ^#^try- h^^t-<n^-f *r»#atfl» 

iA^. £fc, y — b"r—7*7V(o ry-h^-^#ssj 
^Wtftt^LT roj Ic-fcs/ h-f"£ 0 
[0 0 3 2] -Y-O MV — Y3r7X-Zhn&, J 

Ton^ y— h^-^(DB#r^Toff (Toff-Ton) £ 

/u<7> w-> 3 >j fflj^lE^^^i: ry- 
[0 0 3 3] ::t% rf a ^y 3 yj drv^fefete: 

SMF iztsi^X, 1 ool^tel! 7 <£> J; 5 1 ooy — 

y- h^^^-<^ h<DitfrcDA*^^^u 
/ - w-<y h t ^jS^S^t^iTfc 
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JO 

[0 0 3 4] ^fc, y — YUry-i h<£>^<n v-t 1 ^ 

tt, midi T—zzgrtWizftkAsk'n^miimm- 
tt^<Dm*&m\.te^<Dx\ mmvxhmm^i\ ufc 

[0035] -r-o- h^y — h;*->\ y— h^j^co 

[0 0 3 6] v^(C N y — h A^£/&#|£l 3^yf 

2(? 1 3 S:«(:6oTffi»t5o y—h A^ 

^#©1 3«|g8tc^-t-J;5^, 5feT. fa^L^y- 

T [i] k I^dMco^ h<Dmmr [i-l] k<DM 
AT [i] = (T [i] -T [i -1] ) 

^tf^L (^f^sn) . y— h^r— zf/u(Dm^(D 

(ffiL, i = l-NA, T [0] =0) 0 

[0 0 3 7] ::t\ SMF(^joV^T, A^-fjMiltt 
CDfpJ^cD 1 ^^r^Witr Lfc^S^-^-C^^n, fit 

1 2 7JL^T-CfeKf^l^^^ ffi^S 12 8 

J£Lbl 6 3 8 3£lTXtbti\$, 2/<4 h &mkftZ> 0 A 

tj, mm^mmz.&it>tix\,^z>b*-( j^&m^&k. m 

7^^{icOlSiJ^ (1 t i c k) ttftot^^^rt^ 
Lf^ot, AT [i] (Dft^^J^JiO^*^ 
{£o xmm £ tiX V ^ r k iy>$?\ \ 

[0038] ^t-x\ mmfc&m£frx\,^mmm&& 

40 $itbZ>%,lC y-h^r-7MZ%:M£fLX\,^±X<Dm 
MtifmAT [i] ^t5iMimATs^Itlit6 
(^^>>^S 1 2) 0 rcD^, ft^^^^^^CD 

5 0 AT [i] ^SMF^^pJiM^t 

tfci>bi-£ (^^^^S 1 3-S 1 7) o fcfcL. AT 

[i] nm&fim&wtt-rzm^ at [i] ^at 

s^IlfclATa [i] SrfflF#^"*-5 (^^^^S 
15) 0 Ufc^o-C, y- h A^-^^13 9(DJ;9^S± 
MATs^ NAfi^fiATa [i] ( i =1~N 
50 A) [ZtVm&tSfrZo 
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[0039] rr-c% *mmmmj±ffimw:^£>ofcM£ 

*Lfc«F#*r#*i-S(R*ctt, AT a [i] cnm&m&'fo 
5 AT s tW^-fr^r ^-Ctc^AT [i] fc'&ytZ 

fc*<f-**«rlM«tSrfcas^#S 0 Wx.fi A 
^©li**ffiSr— jRftl^ A < fefrti* 4 8 0^lft^ 
U ATs = 10tfc5f^«:fll:t5^ SMFtlJ 
lfi^g^ AT = 4 8 0^l/2tt^^AT=2 4 0 

THAT s ■C*SfC*St5Ci:(:«J: l 9 AT = 48fc 

A^-Mcoi* 1/q htogiJ«£ft*Ui, 
[0 0 4 0] 3 V A«F*£j«*Rl 4fi. 

h A«P#fc|pIU-efcS„ 
[0 0 4 1 ] fa v-3 >-f9F-f§*£fS^© 1 5f^y — h 

S2i) 0 r<E>«-g\ **^*S***«)S©dSHJt*» 
£-1*. IS4^»»«:**^»RD s its. rau-* 

num[i]=f (num[i — 1] 
num [ i — S ] ) + a [i] 

i = (S + 1), (S+ 2), ■-, NA 

-<< [WJCftcDa { i ] dS«H9igLTtHa-t-S J: 5ftfc<£> 

num [i] =num [ i — 1 ] + a 
i = 2, 3 , NA 

(«*) <D¥ft#n*bmc*mtiiir»mi,iz*x2 

^tfSfc 6 h 2 S^V^ Tdj n-KO 

Affile *5^T Tlx, u x #^r, 7, <hi^5£5 
S#Joy 0^-7^ 2SJbtffc^ afV- 9 

[0 0 4 4] rcO^^co^ n7V-7^>^SMF»/ 
— »*-*-VS*$>&0>-C*-f l"6 0 ( 6 0, 6 4, 6 
7 , 6 0 J . T62, 62, 66, 69, 62j btt 
9. rcD2 0{d^til(^7 :; — — Vti:£< /iV\ 

Lmli£<7>a [i] T^St^i, ^WPf^7 
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* v- 3 >«F#ttH i l «t 5 l:t*^SD s h n 

Afl<EHfiDa [i] (i=NNA) \Z& V mf&Ztl. 
i^«Ds[:I^ ^7al/-v/ 3 y(DlD [i] 
SrDstSofclDa [i] CTfMfittaiM 
5 Ur^7°S22-S26) 0 f^^-yH 

70 [0 0 4 2] / - ht^J?ft**9l 

feS/-ht^num [i] Sr (l) ^CD X 

num [ i — 1 ] N num [ i — 2 ] N • ^ num [i 
-S] 

num [i — 1] ttnum [i] CO 1 Ofifj CO ./ — b ~7~ >" 
num [i— 2] (inum [i] (D2^>m<DS— V 

[0 0 4 3] y - h t y/<«ftttH 1 2 list J: 3 1^, 
i ^s^^yhn^y-ht^i, i >sctm 

«fdt£n* 0 L^oT, BE*i*t#ft«F-eWCBB*f 
0«rfltx.tf, »*a[i]^bnum [i] ^7ct§: 



, num [ i — 2 ] , 
(1) 

30Xffi&*imkti:Z>o -mt\^X (2) *<D«t5*H*Srfl6 

<>tcm^(D$j)W:*mm-fz> 0 -tins = ixh^o. 10 
«roy- h-T-w^o^^ra [i] itsr^f* 
t6 e fefcx i = i oi^iiy - htw^©t©*; 

[i] - (2) 

^^t^^^g^te ro, 4, 3, -7J i*t)P 

— <ds<**- >kte&o rco«t 5t:SMFTO±<S^S 
^-ycjfttsrtms. 

40 [0 0 4 5] LZ&-m, H— (07*— — >^^v^ 

ft*3 (1) ^S = 0it5i, 
num [i] — a [i] 

[0 0 4 6] ^Di/7^f4«fil 7 fcy — h-^^ 

5<? /^f4^ai6^«t-fe5o VT--fjv\zm. 
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• SnftfcSfJt^Bi/f-fve 1 [i] Sr (3) * 

vel [i — 1], vel [ i — 2] , vel [i 

-T] 

*&8ck1rzn9L&0k&mfi HI xm^T (fcrtTU 

vel [i-1] flvel [ i ] 60 1 ojt^^nVf 
^ vel[i-2]»vel [ i ] 02oi(D^D^r 
-<) • * 
vel [ i ] = g (vel [ i — 1 ] 
] ) +0 [i] (3) 

i = (T + 1) , (T+ 2) , — , NA 

[0 0 4 8] ::t\ SMF-eij:>r^yhwlsSrfef) 

*rf-£>te: 1 F©M I D I **asttfc>jft,Tl^ 
6 0 — «WK«fflS;ft5llM\ 8n (hex) , 9n 
(hex) „ An (hex) N Bn (hex) x Cn 
(hex) „ Dn (hex) x En (hex) . F0 
(hex) , FF (hex) (O^-fM^Xthh (tztc 
U n = 0 — F (hex) . n te^-T ^/U-#-5§"T?& 

6) o ra«-<^vhj ft, ±emidi^t^-^x^ 

^-Fty8n (hex) ^-h^79n (he 

x) &%&\^t~h<DXhz>fr^ &mwxteffij&i.tc£oiz 
Z*«rfliv^fc»#(OffiJB*3ftSil5*-6. rii^-<> hj 

CO^-PH^ 7 7?F<DWZ S SMF(7)MIDU7-^ 
[0 0 4 9] SMFtd !(ISOlI^-<yF 

P [ i ] =h (p C i — 1 D . P [ i 
(4) 

i - (U+ 1 ) , (U+ 2), NC 



/4 



20 



50 



40 



* [0 0 4 7] -<u >r ^^-^Hl i 3 [cij^i-J: 5 tr, i 
^TtfM'O h^t5^n>>r-f t, i >Too>T^<>' 
h i:#traf 0 [ i ] SrBtmJKKiafc^fc fc ©fc: J: 9 Writ 

[ i v el [ i ] Srtt5c"C#. * 

->coj3 [i] dSJUkOiSLTaiai-Sri:^*!?, LZ 

vel [ i — 2 ] , vel [ i — T 

&4^>htfmm^xtizt>tiz>zb&&\t\ ^<r> x 5* 

-f'^t** raa^r-^^hj fcPftf, 5fta3#£ 
[0050] BT©RWttt, Hi^-oh <pj 

[0051] ^rt, >- hn-7T-7 ? /KZ)4 3 "e re 

-C«F-JHM-* 0 ^tt, (4) *^-TJ:5^ aUK'f 
-/^rtco-Y-<^ b©/^7^- ^ P [i] ^r^: 

p [i-1], p [ i -2] , - f p [ i -U] 

p [i-1] Hp [i] ©lOft^7^-^«, P 

[i-2] Hp [i] CO 2omrcO-Y^<> ^ 
[0 0 5 2] iga-Y-O-hiOJRF-S-^Wrtttiai 6 
t*t577^Fl:K#, l#g^^U#@^T^>T^< 
(U+l) y [i] 



[i -U] ) +y [i] 



2] , 



50 *s-5r«B^ftSo -«^tt (5) S;<oJ:5*H*Srtto 
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p [i]=p [i-l]+y [i] (5) 
T 

i = i =2, 3, — , NC 

roifrfetcJcftKE. Ull 5 fc*rt-««riB 1 7<Z)J;5ft 
(D^^<^ hor^- ^as^-cR— © r i j tcfts^ lz* 

p [ i ] = e (p [ i — 1 ] , p [ i — 
[i -1] , t [i -U] ) +y [ 

r 

i = (U+ 1) , (U+ 2) , NC 

-^BES^f* 1 9 ±IB(D^-^^H 1 8 <D J: 9 ft 

««^B«bTlft«F#3Sr**f So ^<m#fiF# 

[0 0 5 3] il9 T^L/cW^MoT, H— 

ftf-£o n -7*^ sofioy-h^- 

w-o- b ^ 5 ofucoy — h^y^f^o h-etj*Jixt 

[0 0 5 4] SMFtC^oV^T. u^V <D"f—^ 

(1 +3) X 5 0X 2=4 0 0/MF 
-CfcSo £-*<D/ n^VcD A^-f Air^o^^^^x 
HCft^H H-f-^^^->'OftSH:4 0 0^ h 40 

[0 0 5 5] — 2n A^A X J—Y~r> 



ft 5 t? fc , L Z ffi *S tt 5 JESS*i&T (D&W&'J> ft 

v\> tfd^aotd (4) -Softifctu;:, 
h©i*Bfi«tX»l-ffiot (6) itcoj; ?ftilf£ 
e () SHSSo-Cfcftv\, fcfcU t [i] * 
*r#*3>f'<>' bOB#ra> t [ i - 1] te^co loftjca 

2] , p [ i -U] , t [ i ] , t 

i] (6) 

< « -f r ft < y*- * m&#M S tiT v * 5 
£ fW]&3H^ SMFMtf:^!*)— (D^— 9**9 — ^CDg^^ 

[0 0 5 6 ] 2*W**fiR^«4^*5V^TW:, 1 ft«F# 
9o LZ&te. g z i p. LHAil^fcJ±l^n^7 

" ABCDEABCDEF" 

^^r> " ABCDE" ^«9MUTfe6cO 

T% 

" ABCDE (5, 5) F" 

£^5««K«#8!?t5o ft*5, JE*^F-^ (5, 5) 
5 ^lo T 5 X Z J'^ t°-t^r ^ ^-f- 0 
[0 0 5 7] ^a^StS^Sc^j: 2 ^^-5 

S(ottHrt^— ^^^->'i:--a:"*-s»&tt, teste 

cDtelS^cDT : -^yN^->i:--ifi:Lft^ix«\ lft^-g- 
[0 0 5 8] U±<DWiVMfrbWt>frt££ 2^(OW\ 

Z> 0 l»J6L^J:5{-*fto*"ett, IrICJ: 5ft^ of-f 
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77 

[0 0 5 9] *»W-eri. ttRcoi^u^-^Sra 

5 0 LTSMF£«fcftofcaS. SM 

Ltf-^fi^»J; < MEN-* r £ 0 
[0 0 6 0] m 2 0 2 8 «r#fla LT_hfSco 1 

uc«f# 3 xra 2 *«F# s 5 #m-*§- 

36»£o^TKW-*-5 0 H 2 0 tt**«*«#*«S:^ 
-ty"W?m, m 2 1 tegl 2 0 CO 2 &«#1I##»a>Mi 20 
m%:WLW-tZ>tLtf)<D7u— ^-Y— K M2 2HB2 0 CO 

K 02 3(102 2©h7iX^a^I^L<ttWt 
£fc£>cO;7c2 — ^-V— K HI 2 4 2 3coy — b^-< 

HI 2 5teHI 2 4coy — h^-<^ htfrW&aSfcJ: <9^7g£ 

n/ty — h^w^v h&^-ft&mm. 026^024 

02 8ttli2 7OMl:J;!?a7C^3yhn- 

[0 0 6 1 ] IU2 O-CteJE^S^tei^tC, LZfttff 
ffiZtitzAfiy*—* 2 ldS2ft«F*«##»2 3{c£ 9 
^co^£<t, f©gS«^««ii»lt$ 
tltl7Mt3Htt^tl, ]!feV^lMfat^2 

KfB2 2 2 (ClJz *9 . XJ)"f—$2 \ tm 

l tc^i" 2 3k«F# 5 -Cfc 2 &«F#«-S-teajc3|» 

# i&«F#a#»a*rfT5 J:5^iW«L, Ally*—? 2 40 

1 i ic^-r i 3 -cfc z>m&\tz 1 ykn^-m^ 

[00 6 2] 2*W#5"C*>5^Xtel*^F-^ 

[0 0 6 3] Rfc. HJ 2 1 £#Rg LT 2 R«F*«»#» 

2 3©dt«lSrKBt5. 1 1 ( 2 &??-5§- 50 



tffffl 2002-91436 

5) 4rifeSld^feK*a* Uf^SlOi) % iSfcv>-e 
l±iT-^(DS^fc5Wb*?ABCDE (5, 
5) CO TABCDEJ CO§B# (^^ffiJBS^-^) ~ChZ> 

frxn r (5, 5) j cosg# (=ffiSgx-*) -e*>sa> 

^*J^"T5 (^yT'S 102) 0 

[0 0 6 4] f tt, ffifilx-^coas^r-fe^^tcte 
ig* tas l m —s< * - > m l t ^ tt * = l 

rtti^b (^ry/S 10 3), fib*. ^JESTr-^co 
W^-efc^W^tt-t^Siffl^i-s (^r^s i o 

3S«:ifti9ig-t*£ U7>^S105^S101) , 01 

8 t^-r «t 5 ftiaeeo 1 3 &&7t£nz>o 
[0065] m^, m22 Rvtm 1 8 \^~r 1 3 

fcMB LT 1 ft«F*«»#JB 2 4 <0*#*!W«r»W-f- 
1 1 1) o ^ y ^(i»h7ix^ftN, y-bAff^ 

g^Hxv^co-e, rco-^^^tf^t-S^v^r SMFCO 
^^^Mtrai^ts (^s/^s 1 1 2) 0 

[0 0 6 6] W:h7y^#f i r 1 j 
(^T^^Sl 13) , i2 3CSt<,ftb77^« 

# i #tt h 7 y ^ IN «t 19 /h S V y ^ L 

(^r^S115) , fcL/hSltJxtfh7sy^#f i 
^ 1 o>f y^D^yM Ur^ysne) % ^-r ^ 
7'S l l 4 t h 7 7 Ito * L 

^777°S 1 1 5Hfcv^h7$/^#f i^»h7 

y ^ «n j: 0 /h * < *v ^»*^ r co 1 *«F»a**aa* 

[0067] B2 3f:BL< ^-T y=7y? S^MT 

s 1 2 1) 0 ^ffciftte. ^LS^coy — h^r-o 
^^i~^^j^r r 1 j (ct7 ^i^^^yhn- 
^^-<vhco#^-^^-r^t5ck^ r 1 j t;n?s,hu y 

- h^T77^^3yfn-7^j77^^ y T-T 

60 ;-h»T77^n*Q!lh7 7^^±t(7) 

-7llT77^Mlh7 co^TcO ^> hn-7^ 

[0 0 6 8] &HMIh7 7^#f i coy— h A^-^-CO 
l»SATsn^ nyhn-7A^f^ 
KATsctra i/ 3 v^-^coS^^^cD s £§e 
^ffl-T Uf^S12 2) 0 LT, j #gcoy- h 
AlftATan [j] t k#|(7)ny hn-7 A^Ff A 
Ta c [k] SrK^mu (7) ^(7)J;9^t^ 
WAT s n, A T s c SrSlST AT n [ j ] , A T c 

[k] Uf^S 123) 0 

A T n [j] =ATan [j] xATsn 
ATc [k]=ATac [j] XATsc (7) 



-10- 



(11) 



2002-91436 



19 



20 



Sfcfc:* (8) &(D£o\c h^yftDftm&mmt Lit 
B##jTn [j], Tc [k] (^f^Sl 
2 4) 0 

Tn [ j ] = Tn [ j - 1 ] + ATn [ j ] 
Tc [k] =Tc [k-1] + ATc [k] 
fc/cU Tn[0]=Tc[0]=0 (8) 

<fc*3, i 2 3, si24tii y—hK^Ty 

=7Vti^y V ^ntV^i^CliATn [j], Tn 
^tyh^tV>5i^l:iiATc [k] , Tc [k] 10 
[0 0 6 9] tU^-T-<#/— Yiry^i^ hot 

assr^s^b Ufy/si2 5) , awji-^*^— 

jj-f* (^fy/sne) 0 **5. ^r^/^s i 2 

5, S126{IoV^Ttt«il (024^fy^S14 
4) -T5o m-^MSOil^^^TPo 5fe"f. =*>Y 

D-^^T^7^€r^^y * b Ur^S12 7) , 

-obm^m^no Uf^/sns) 0 20 

[0 0 7 0] =»yho-7^J77my h^tlt^ 

SI 29) , ^y bSiXTV^Si|-&^ttia2 7^#b< 

130) „ 2 0(D77^t:t>7h$tlTV^V^ 
CliTn [ j ] <h T c [k] C^T^y^S 1 3 * 

num [j] =f (num [ j — 1 ] , 
] ) +o [ j ] ( j >S) 
num [ j ] = a [j] 

fcfcU SttHftf 0 tofi^B 

EE«Bte3atw*3V^-CfltfflLfcB8fcg 0 fcffli^T (10) X 
vel [ j ] = g (vel [j— 1] 
] ) +0 [ j ] ( J >T) 
vel [ j ] =/3 [ j ] 

fc«U TttBBKg 0o»©« 

Tn[j] , num [j] , vel [j] &m 

(77^/5 14 3) 0 4*5, SMTCA^^ AAT * 
AT = Tn [ j ] -T b 

m 2 5 IjltMv — yir^/^^s hlz&i-f&^-r— ? 

-Y h^±fi4 bTy — Tg (hex) j 

[0 0 7 4] Y<D*iM*'<T b (* 



*1) . Tn [j] dS/hS^ntfy- h'f'O h«#«a 
Ur^7 p Sl2 8) -tS-^ftJtixtfavhn — 7 
-f^^ (^T 1 y^S 130) 

[0 0 7 1 ] /- M^lof(:(i, *£3S h 

* jy^ b Ur^/Sl 3 2) . ^l^TLTl^i 

3) N ^ry/SUSHi^ -t5"C4*ttLtfae*i 
^lo>f>^y^>FL Ufy^S13 4) , 
7 B S12 3CI^ 0 3yhP^7^^h8f^ 
M<DWZfe, ^1^7^^N^T(7)3yhn-7^^ 
> h£MSbfc^^£^;y^ b (^r^sn 
5) , ^l^HTLTV^i^C{j:^yhn~7llT7 
7^^t7M (7f5'7 p S13 6) 7f7^S138 

(^fy7 B Sl3 7) N 77y/S12 3Cl5 0 
[0072] 77^8 13 h^T^^i: 

= h p-7»777^^ty h snr^s^ 

h7'7^Sf^l«7U tS-CWWi^T^^S 
l 2 3Clot:(D h^y^Sf^i^t. 

[0 0 7 3] i2 4*C»b<^i-y— h^-O- 

*St»K E3B«a^i3V^T«fflb^:BB«kf 0 £ffl^T 
(9) *:ftot;-ht^num [j] 
(^s/^S 141) 0 



num [j— 2] 




num [ j — S 



vel [ j ] £jltB-r6 



1 [ j — T 



( j ^T) 
(1 0) 

★tt, Tn [j] Oatrf(wttl^b^-r-<VhOB#gljTb^ 

{^o-r^: (i i) me£o-c#«>, tH^j-r^o 

(1 1) 

ft [ j ] £SK^fto-c\ (12) — h^-^-r-< 

vh©«r*JToff ^SHiU rcDB^ijT o f f tJ— V 
t^num[j ]^i26 {C^ct ottS — Y*7*r=>- 

To f f iSjfe«A^/hS J; 5 ISttS. 



7^5144) 0 |:{WH(j:f ^ >3 a Tir 

Toff [j] =Da [j] XDs+Tn[j] (12) 
mj^bfcUl 2 3 (D^yfS 12 5 m*31^Ttt N T n * — (DftM&T o f f [n] (n = 1 h V 

[ j ] tT c [k]^CDffi^/h^f£ 5 Tm^y — h^"^ 50 N) ^bHlitCjt^i-^c Tof f[n]<Tm-efc5xy 
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>h&titfj-tZ> 0 ^ry/S 1 2 MitLfcy' — 

h^^v h£SMF£ LT^t6 0 
[0 0 7 5] 7$r#SLTay 

3yhP-7^^>f^g%^tt, 5fe-f. Tc[k]ti 
mf^m^Lfc-r-O' hO^jTb SrfltoT (13) ^ 

/S15 1) D 10 
AT = Tc [k] -Tb (13) 

^F77^F [k] SrBt^K!9, F[k] ^ raflf>f 

152) 0 I^-<ybyu^^^m 
[0076] f [k] riiffl-^-o-hj xh%m&fc*20 

p [m] =h (p [m— 1] , p [m-2] 
U) 

p Cm] = y [m] 

fcrtfU UttBBSkh () £>Xft<z>«ft 

f [k] a* r^-v^*^— -efca»-&trtt x 

Sm©Mfx7^ L (^T^y^S 15 9). mtfS 

ro j i^^HMm^io^y^y^yM 
^sho) , rag^c^o- m fiij^^^^^s 1 5 

m<D^Ty^S 15 4 l£igfr 0 50 

[0078] sMF*mt \,xmmm 

(Dm^MMyr^f^nsMF^m^ ti<7}-m#< , Mf 

ft^ataiffl-rs r t x\ i±m • mmzn o^t h^m 
xhz> 0 

[0 0 7 9] #c(r_, 0 3 3 S:#iLt, *«WJrJ:5ai 

[0080] mtt(Dtt«tt*^w«iB«#ei! 1 0 5 icta 
s^ns^u-^- hxhzms 7 &m\s^xmwi- 

Z>o S^KlST, ^7^^/4 0 1(1X^^1!)^^ 

[0 0 8 1 ] mmmy&iatizm. i^~K^j:5* 50 



#S:*i-aE»mS: roj liyty M (^r^/SiS 
3) , UcV^t'f t y /Sr#Jg Lt SMF O^f- 
hSrffraL-CfflA-t-* (^^S 1 5 4) o 

fctv^^ — ^ (-r— ^^-r h) -efe^co-^rn^m^ 

-tZ> tx^y^S 155) 0 

[0077] f [k] # r^^-o-hj -e$>5#^tc: 

£ r i j Ciir 5/ h L (^xy^S 15 6), 
LTtti^-f 5 (^7^/3 15 7) 0 &jb\ 2 

-gicte, a'7^-^7 [m] SrflfcWtiU £E*tea 
tRCiith () £>[£V\ (14) SCgotSMFO 
— *p [m] SrffrSU ffl^l-r^ (^T^Sl 
5 8) „ 



, p [m — U] + y [m] (m > 
(m^U) 

(1 4) 

[0 0 8 2] ~<D£ 5 47r^A/**5aA/«i^i: 



(Y) 



f*, ^77^4 0 2, ^7^7'4 04(:tyes 
£:¥iJ/££*U -^0^^^^^^4 0 6^J:«9, fift 

[0 0 8 3] ^^c, ^^3/^4 0 1^X8119^*^* 

SMF^^J^ti-CtoH ^77/4 0 2Ctno 
(N) ^^J^^tL, 77^4 0 3l;tim« 
^t7T^X^^4 0 5 tCT 2»C«F#<t:dSlfi$tL^«, * 

7«7^4 0 6ia^ ««iB*^ai o 5^iB«sn 

[0 0 8 4] £7c, ^■7 : -^^4 0 1 ^TBtD5&**Lfc* 
l«fe«F#{t©*JI6*ixTV^«t1|R-C**ttf, ^T" 
^40 2|:tyes (y) ?^^7^7" 
4 0 4(Ctno (N) i:*lJ^^tL, ^77^4 0 51^ 

2*«F#ftj&sHKSixfca, ^7^4 0 6(a^ ff# 

ie«^© 105 ^mmzfo&o 

[0 0 8 5] f£&^ 11^)^75/^4 0 2, 4 0 4TW 
Hfrt5*ftlMV^TR«t5, 0 3 9H*#tt«O7 7 
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kit i ^^^fc^iite, i39 ©W-^flrffclB;* 
[0 0 8 6] J^_bO i 5 n LT S SSftlf m& 1 3Jc«F 

mmmmm^umztiZa &fi> 0 3 8*#ilt, r 
commmmtmmm&mmi®m\z.M?m £tix\,*zm&& 
m\-, mm^mt^vy*^ t lt^— if 

K*^TTfc*xtf, ««J»#fiB*^-fe: 

~¥**ry-?A l l lit, ^ ptV t tt^v^cv* 

^ l o 6^«-r*ft»3£#ajci:oTfTi3ixSo 

r>f^Sr2#:«#-f 6 0 ^f^ry7°4 l 3 fiii^ fit 
«IEtS#ai 0 5HfE^£*XTl^ ft^^^fc^ftd 

*ttfrr-e*ftJB3EW:j|»T-rSo 

[0 0 8 7] 0 2 9tiJ!^_b(0*jfetCj: 9^ftM3ftSfg^§ 

tt*: £ # coif aia«#s i o 5tEisnt4*ft7r 

[0 0 8 8] ft*5, ^ftfg^Sl 0 6irJ;oTm^i- 

302Wf4^il 0 2fcJ:oT2»W#fbS:h,fc 
«*MB«#ai o 5tc|E»sn« 0 :tiiiJ; 

2k«F-5-Ykft bmi2 ft«F#fl5j&s)6 £ nfcjR«-C««R« 

[oo8 9] u±\c£Q^ mmmmmz, 2&m j ^m- 

[0 0 9 0] 13 3 4Sr#|£L-C\ 

*1f«1B^«©*2**«©«Ff^^ov>TRWi-6o 



(13) ^2 0 0 2-9 1 4 3 6 

24 

tu^co i &«F»fls* ^mi 2 ft«F#^b*ixfc*llR"e«f« 
[0091] sKft^«^«a^'isaiBtt^a 1 

[0 0 9 2] we B4 0fc#iu-c, ro^ifflmte 

asa>)&>oT< ^ti^iotsft^ nfV^Si^x. 
iftejfl^* r ^ a*T# 5, 

4 11 HT. ofV £ L-CffiV>fcV^*ftSr»5ti- 

5o *ft<E>ffij£te. Hi 3 4^)7p s/^i 16(i 

^m\&mfe^&^£-DXftt>fLZ> 0 ^7^4 1 
2tcii^ »S*^*ftJ2:»l6i-Sffi*7r>r^Sr2 
»c«#i"^ 0 W^f7/4 i 5iiii<^ Jg^ftfcSS 

[0 0 9 3] ^I^T^yM 1 3Hil^ W*l5lft#® 
1 1 5fclEft£nTV*S, JB3e*tLfc**^»jSi-5jEE 
i7r>f^ft«*U ^7 5/7 P 4 15t:tlM^Lfc 
^T^/^^fE^-r^o ^(^7^/4 14 1:1^ ten 

[0 0 9 4] B3 0tt«±<D*SsK:J; ^KftMdSft^S 
ttfc 4: # ^«*f5«^a l l 5^|B«*^c#*ft7r 

[0095] ^4b\ *ftjts^ai i ejciorjtSf 

l^i 3 4 £D 1 »C«F#**^a 1 1 8 RXf 2 Zfc«F#fe*^ 
ftl 1 2J^J:oT2*«P#ftSixfcttllR-e, ««IE«* 

ai 1 5tciB»*ixs D ies*ixTv>*t^ 
*ftn»j6t5 7 r >r /^^^n i ftflF-s-ft* bi^tc 2 & 

[0 0 9 6] fttc, H3 5 *r#RBLT, *»W^J:S« 
50 *flt> n^-f J: SKXttSDHt! 
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E*#»l 2 5K-gE»£*L£o 

[0097] **©a#««^it «e«*& i 

ri/t\ 9^**fe, if 0> J: 

gl 3 5 ©^p y ^ 1 2 6 H^t*ft»£f 81- i 
[0 0 9 8] ^^^^5/^4 2 3 Kit*., W«E«#a 

i 2 5fce*s*i-c^s. »s*jxfc**^*ns-rsffi 

*7r^^©**3RL, **ry?4 2 5l:t2ft« 
#bfc7r^^*IE»i-6 0 ft^^7 t !y^4 2 4 Kit 

[0 0 9 9] B31 tt£JLJ:^jS^J:?»*ftMdS»3tS 

£ # <z>flMMB«#« i 2 5 KEtt $ 7 r 

[oioo] 4*3, sKftJg^S! i26i:J;o Tfg^i" 

[oioi] ^tU^D, »^S*xTi*ft^**K*tJ£ 
[0 10 2] ^tc, [113 6 ^tilt, ^^^SflE 

[0103] ^f^o^^^^t-J:^* 
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